Objective: To describe the frequency, distribution and trend in misperceived overweight and obesity. Design: Three independent cross-sectional studies carried out in 1987, 1995 and 1997 over representative samples of Spanish adult population. Setting: Spanish adult population aged 20 y and over. Subjects and interventions: A total of 11 496 men and women aged 20 y and over with a body mass index (BMI) 25 kg=m 2 .
Introduction
Obesity is perhaps one of the most important emerging health problems in our time. Its frequency has continued to rise over the past several decades.The proportion of obese persons is of considerable magnitude: between 15 and 20% of the adult population in most European countries. If overweight is also taken into account these percentages go up sharply, reaching more than 50% (Seidell, 1995; Flegal et al, 1998) . This fact, together with its association with the leading causes of illness and death, has made obesity a highpriority problem on many governments' agendas (Department of Health, 1995; US Department of Health and Human Services, 2000) .
Strategies to prevent obesity are based, on the one hand, on improving conditions related to diet and physical activity in the general population and, on the other, on detecting and treating high-risk individuals. Despite some improvements in these areas, however, obesity continues to increase.
The importance of individual motivation in the prevention and treatment of obesity is well known (National Institutes of Health, 1998) . A pre-condition of individual motivation to lose weight is the perception or consciousness that one's weight is higher than normal for good health. Most research on perceived weight has focused on qualitative aspects related with personal satisfaction with body weight (Pingitore et al, 1997; McElhone et al, 1999) or social acceptability (Rand & Resnick, 1997 Craigh & Caterson, 1990) , whereas few studies have investigated to what extent people recognize the presence of overweight and obesity (Gorynski & Krzyzanowski, 1989; Blokstra et al, 1999) .
The objective of this study is to describe the frequency and distribution of the perception of overweight and obesity in the adult population in Spain and trends in these figures between 1987 and 1997.
Materials and methods
The data were taken from the national health surveys carried out by the Ministry of Health in the adult population in 1987, 1995 and 1997 . In these surveys, interviews were held with a household sample of persons representative of the non-institutionalized Spanish population aged 16 y and above (Ministerio de Sanidad y Consumo, 1989 , 1996 , 1999 . The number of persons interviewed in each survey was 29 647, 6395 and 6396, respectively. The 1987 sample was made up of 50 provincial subsamples, each of which was selected using a multistage procedure and stratified by size of locality. Because the sampling fraction was not the same in each province, each individual in the sample was assigned a weighting coefficient as a function of the province of origin. In contrast, in 1995 and 1997 the samples were selfweighted, since in both of those years a single sample was selected at the national level, also using a multistage procedure and stratified by size of locality. In order to compensate for the difference in sample size, the 1995 and 1997 surveys were combined, so that the estimates in the first period were obtained with the data from the 1987 survey, while the estimates for the second period are based on the data taken from combining the 1995 and 1997 surveys.
The body mass index (BMI) or Quetelet index (weight in kg divided by height in m 2 ) was calculated based on the information on self-reported weight and height obtained by asking the following two questions: 'can you tell me about how much you weigh without your shoes or clothes on?' (in kg); and 'can you tell me about how tall you are without your shoes on?' (in cm). The present study was limited to the population aged 20 y and older who had a BMI 25 kg=m 2 . The response rate for weight and height in 1987 and 1995=1997 was 81.7 and 89.4%, respectively. After eliminating persons with missing information for some of the variables considered, the sample size was 6957 in 1987 and 4539 in 1995=1997, which represents 35.7 and 48.6% of the whole population aged 20 y and over for the two periods, respectively. Table 1 shows the number of persons and the percent distribution by the variables studied.
Misperceived overweight or obesity was defined in accordance with the response to the following question on the survey questionnaire -'And in relation to your height, would you say that your weight is: (1) a lot higher than normal; (2) somewhat higher than normal; (3) normal; (4) less than normal'. Persons were considered to have misperceived overweight when the answer to the question was (3) normal or (4) less than normal. Data processing and analysis were performed using the SAS statistical package (SAS, 1996) . Figure 1 shows the prevalence of misperceived overweight and obesity in the whole population aged 20 y and over: 28.4% in 1987 and 26.9% in 1995=1997 . This figure also shows the percentage of individuals with a BMI 25 kg=m 2 in the whole population aged 20 y or more, which increased from 35.7% in 1987 to 48.6% in 1995=1997. Self-perception of overweight JL Gutiérrez-Fisac et al Tables 2 and 3 show the percentage of men and women with a BMI 25 kg=m 2 who did not perceive themselves to be overweight in the two periods studied. Misperceived overweight was greater in men than in women in both 1987 (36.6 and 16.5%, respectively) and 1995=1997 (33.2 and 17.7%). Statistically significant differences were seen by age in both sexes, with the highest prevalences in persons aged 65 and over. With regard to the trend by age between the two periods, a notable decrease in misperceived overweight was seen in all age groups in men, whereas in women a decrease was seen only in those aged 20 -34, though the reduction was considerable, from 18.7% in 1987 to 8.7% in 1995=1997, and statistically significant (Table 3) .
Results
By educational level, the prevalence of misperceived overweight was higher in persons with elementary level education. With regard to trend, of note is the increase in the prevalence of misperceived overweight observed among women with elementary educational level, which rose from 16.4% in 1987 to 19.1% in 1995=1997. In general, the prevalence of misperceived overweight was higher in men and women residing in areas with small populations; the proportion decreased with increasing population of the place of residence. With regard to physical activity, a greater prevalence of misperceived overweight was observed in sedentary persons except for men in 1995=1997.
Finally, Figure 2 shows the percentage of men and women with misperceived overweight by BMI. The largest percentage of individuals with misperceived overweight was seen among those with a BMI of 25 -26.9, among whom 50% of men and 30% of women did not perceive themselves to be overweight in 1995=1997. As can be seen, this proportion decreases with increasing BMI. For the same period, 31% of men and 18% of women with a BMI between 27 and 28.9 did not perceive themselves to be overweight. Misperceived overweight was more frequent in men in all categories of BMI.
Discussion
The results obtained reveal several important facts. Together with the high prevalence of overweight and obesity in the Spanish adult population aged 20 and over, which reached A phenomenon of possible importance from the perspective of health is the prevalence of misperceived overweight by BMI. As shown in our results, the prevalence of misperceived overweight decreases with increasing BMI, so that the highest percentages occur among individuals with more moderate levels of overweight. Thus, in 1995=1997, around 50% of men and 30% of women with a BMI between 25 and 26.9 did not perceive their weight as abnormally high. If the next category of BMI is added to this, 42% of men and 25% of women with a BMI between 25 and 28.9 did not perceive themselves to be overweight. This high prevalence is extremely important given that the largest percentage of the population is concentrated in the more moderate categories of overweight. Although a BMI between 25 and 26.9 has only a small risk of health-related problems, with a slightly higher risk for a BMI between 27 and 29.9 (Calle et al, 1999) , it is also the fact that moderate overweight is understood to be one of the main risk factors for obesity. In addition, it is relatively easier to lose weight at these moderate levels than at higher levels of overweight. Thus, persons with a BMI between 25 and 29 kg=m 2 who do not perceive themselves to be overweight may be a target group for programmes and strategies aimed at reducing obesity in the population. Such programmes should consider the importance of the individual being able to detect these moderate levels of overweight, knowing the associated risks and being able to implement a series of measures to reduce body weight.
The results obtained also show some interesting sociodemographic variations. With regard to sex, while 33% of men did not perceive themselves to be overweight (1997), the percentage was 18% in women. This difference (also observed in the 1987 data) is similar to that obtained in a Polish population, in which 24% of men and 14% of women who were overweight perceived their weight as normal (Gorynsky & Krzyzanowski, 1989) . Other studies also show that women are less likely to misperceive their overweight than men (McElhone et al, 1999; Blokstra et al, 1999; Steward & Brook, 1983; Wright & Whitehead, 1987) . This different perception between the two sexes could be related to certain social and cultural factors. It is well known that social and family pressures to maintain a body image in accordance with reigning values, which equate beauty with a slender figure, affect women more strongly than men (Craigh & Caterson, 1990; Bowen et al, 1991) . This fact may lead them to have a more accurate perception of their overweight than men.
The differences in perceived overweight between the sexes could also be related to an important epidemiological phenomenon. In general, obesity is more frequent among women. In recent years, however, an increasing trend is beginning to be seen in several developed countries, in which the prevalence of obesity is higher in men than in women (Flegal et al, 1998; Gutiérrez-Fisac et al, 2000; Galuska et al, 1996; Jeffery et al, 1991) . In this regard, women's stronger perception of their overweight may lead them to maintain greater weight control. This shows the importance of considering the male adult population as a high risk group for developing obesity associated with misperceived overweight. Self-perception of overweight JL Gutiérrez-Fisac et al
With regard to age, the greatest frequency of misperceived overweight is observed in adults aged 65 and over, which is similar to the results of other studies (Gorynsky & Krzyzanowski, 1989; Blokstra et al, 1999) . The explanation for this may be that older persons are less concerned about body image than those who are younger, which would undoubtedly reduce their perception of overweight. The greater misperception of a certain degree of overweight in the older population may also be related to the increased prevalence of overweight and obesity that occurs with age. This increase is falsely understood to be inevitable or natural (Grundy, 1998) , which may reduce the perception of overweight in adults over a certain age. Measures to increase consciousness of the fact that the weight gain with age is, in part, avoidable could increase the perception of overweight in older persons and thus reduce the prevalence of overweight and obesity in these population groups.
Another result that should be highlighted is the enormous difference in the prevalence of misperceived overweight between young men and women. In 1997, 35% of men aged 20 -34 y did not perceive themselves to be overweight, whereas in women the percentage was 9%. This difference could be due not only to women's greater concern with body image, as previously discussed, which would be more important at young ages, but also to methodological questions. It is well known that BMI cannot distinguish between overweight due to fat and that due, for example, to highly developed muscle mass (Roche & Chumela, 1992) . Since developing muscle mass is more important for men than for women, especially among young people, part of the difference observed in the non-perception of overweight could be due to the fact that a smaller percentage of the younger men were truly overweight, thus fewer of them would recognize it. This same argument may explain why the age trend in the prevalence of misperceived overweight is not maintained and why, in women (only in 1987), but especially in men (particularly in 1995=1997), the prevalence in persons 20 -34 y is greater than in older age groups.
Another sociodemographic variation seen is the higher prevalence of misperceived overweight in rural than in urban areas. Although the results of obesity prevalence studies are inconclusive regarding variations by population size (which seem to change according to a country's level of development), urbanization is generally found to be a risk factor for overweight and obesity (Grundy, 1998) . The higher prevalence of misperceived overweight in rural areas may be related to the fact that in these areas obesity as a health problem is still poorly understood.
With respect to educational level, the prevalence of misperceived overweight is generally higher in persons with elementary education than in those with a higher educational level, a result which agrees with the results of other studies (Gorynsky & Krzyzanowski, 1989; Blokstra et al, 1999) . These differences are more notable in women, among whom an upward trend is observed: whereas in 1987 there were no differences between the two groups, in 1997 19% of the women with elementary education did not perceive themselves to be overweight, while this percentage was 12% in those with higher level education. The higher prevalence of misperceived overweight and obesity in persons with a lower educational level is consistent with the data on the prevalence of obesity, which is also more frequent in this group. Furthermore, the greater differences among women remind us again of the possible importance of social and cultural factors. Social pressures to maintain a body image in accordance with accepted social values would have a stronger effect among women in the higher socioeconomic levels, which would lead them to be more aware of excess weight (Bowen et al, 1991) . The increase between the two periods studied of the prevalence of misperceived over- Self-perception of overweight JL Gutiérrez-Fisac et al weight and obesity in women with low educational level (and the decline in those with higher educational level) may also help to explain why the prevalence of obesity is increasing among women with low educational level (Gutiérrez-Fisac et al, 2000) . The lack of concern or consciousness about excess weight (sometimes just beginning to appear) could lead to an increase in the prevalence of overweight and obesity in the short and medium term. One of the main reasons suggested to explain the differences in obesity by socio-economic level is dietary restriction, defined as the conscious control of eating behaviour (Sobal & Stunkard, 1989) . Persons of a higher socio-economic level more frequently diet to lose weight, and this phenomenon is especially important in women. Women of high socio-economic levels make greater use of weight loss measures, and this may be related to their greater perception of overweight. This more acute perception of overweight, together with the fact that they are better able to pay the costs that weight control measures usually involve, could explain why women of a high socio-economic level are able to control their weight better and thus have a lower prevalence of overweight and obesity.
This study has some methodological limitations. BMI, which was the model used to test the correct perception of overweight and obesity, is based on self-reported weight and height, and therefore, several sources of bias could have been present: first, overestimation of height; and second, an underestimation of weight (Roberts, 1995) . Both may have resulted in an underestimate of BMI, which is known to be more pronounced in women and in persons of a low educational level (Nieto-García et al, 1990) . Underestimation of overweight would have led to some overweight persons not being included in the study sample (BMI 25 kg=m 2 ). Because it could be expected that most such persons do not recognize their overweight (since they would have moderate levels of overweight), the prevalence of misperceived overweight and obesity in the present study is likely to be an underestimate. On the other hand, it is quite remarkable that, even when BMI is self-reported, there is such a large percentage of persons who do not recognize their overweight.
There is the possibility for certain degree of bias in the response to the question about weight being 'normal'. This information, however, is subjective and aimed to determine, precisely, the subject's perception of their weight. Thus, the bias that could have occurred, if any, is unknown. Finally, changes in the validity of self-reported weight and height, and in the perception of 'normal' weight, over the study period, should also be considered. We have assumed, because we are not aware of any evidence against, that the validity of self-reported weight and height remained constant from 1987 to 1997. As regard perception of 'normal' weight, any change over the study period should allow more people to recognize their overweight in 1995=1997 than in 1987, due to an increased interest in body image in accordance with dominant social values (Croft et al, 1992) . Hence, it could lead to a decrease in the percentage of people who do not perceive themselves as overweight, making our estimations conservative.
Two important conclusions can be derived from the present study. First, a considerable proportion of persons do not recognize a certain level of overweight, a necessary condition to becoming conscious of the need for healthy weight loss. It is in these more moderate levels of overweight that a treatment based on moderate dietary restriction and increased physical activity can more effectively reduce the prevalence of overweight, which is, in the final analysis, the main predisposing factor for overt obesity, a condition much more difficult to control. Second, the population groups with the greatest misperception of their overweight are men, older persons, those who live in rural areas, and women with elementary education; these are the groups among whom educational programmes could be most effective. Such programmes should focus on improving consciousness of the risks associated with moderate overweight (the risk of various health problems and especially the risk of overt obesity in the long run), as well as on the importance of recognizing overweight, even when it is moderate.
